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Torsional vibration can be broadly described as the angular vibration of any object as a result of 
applied torque. It can be defined specifically as the periodic motion corresponding to a shaft, where the shaft 
is twisted about its axis, alternating from one direction to the other. 
Torsional vibration is commonly a concern in large power transmission systems that incorporate shafts 
or couplings. In such environments, uncontrolled torsional vibration can cause transmission failure. An ideal 
power transmission system  is one in which the applied and reacted is smooth, thereby resulting in motion 
that is predictable and has a constant speed. Unfortunately, this is not how power transmission systems 
function in reality. In most cases, the torques created are not smooth. It is practically impossible to ensure 
that all components of a power transmission system function perfectly all the time. Therefore, alternating 
torques occur all the time, resulting in vibration about the axis of rotation. 
The sequence of forces that the crankshaft is subjected to is commonly organized into variable 
tangential torque curves that in turn can be resolved into either a constant mean torque curve or an infinite 
number of sine wave torque curves. These curves, known as harmonics, follow orders that depend on the 
number of complete vibrations per revolution. Accordingly, the tangential crankshaft torque is comprised of 
many harmonics of varying amplitudes and frequencies. Unchecked torsional vibration can cause cracking, 
crankshaft failure, or failure of the parts that the crankshaft drives. It can also cause excessive wear and tear 
of bearings and gear parts. It can lead to broken accessory drives and the throwing/slapping of engine 
belts.Torsional vibration can be controlled by placing a torsional damper at the front nose of the crankshaft. 
This damper is usually included as a part of the front pulley in automobiles. Torsional dampers are of two 
types: viscous dampers and harmonic dampers. 
The most common way to calculate torsional vibration is by using equidistant pulses over a single 
shaft revolution. Shaft encoders dedicated for this task generate these pulses. The resultant pulse train is 
converted into either a digital rpm reading or a voltage proportional to the rpm. 
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